This paper empirically investigates international equity investors' foreign portfolios before and during the financial crisis by estimating a gravity model for 22 source and 42 destination countries. The results show that international stock market diversification provides large gains during the financial crisis. This is remarkable because of large stock market correlations. During the financial crisis investors have larger positions in foreign stock markets which are relatively less correlated with the domestic market. However, this relationship is not present before the crisis. Results at the country level show that aggregate portfolio volatility is lower and returns are higher for investors from low home biased source countries during the financial crisis. This result implies that global equity diversification has an important positive effect on stabilizing a country's aggregate equity wealth, especially during periods of stock market stress.
Introduction
Already for centuries equity investors know that they can achieve sizable diversification gains by investing in foreign equities. However, despite the financial liberalization waves of the last decades, equity investors still exhibit a strong home bias in their equity holdings. This well known stylized fact contrasts the prediction of the International Capital Asset Pricing Model (I-CAPM) which posits that, in a frictionless world, investors from any country i hold equities in each foreign country j equal to the relative market capitalization of country j. The large deviations of actual portfolios from the theoretical I-CAPM prediction suggest that investors forego the potentially large benefits of international equity diversification.
On the other hand, recent research casts doubt on the size of international diversification benefits. In fact, diversification benefits crucially depend on the correlations between domestic and foreign equities. More specific, from a pure diversification perspective the lower the correlation between two equities is, the better. However, several studies show that correlations between international stock markets increase strongly since the 1970s (Longin and Solnik, 1995; Goetzmann et al., 2005) . Indeed, Ang and Chen (2002) show that stock market comovement is larger on the downside than on the upside. Even worse, ongoing trade and financial integration increase the probability that international equity markets jointly crash (Beine et al., 2010) .
These increasing comovements erode potential diversification gains and cast doubt on the desirability of international equity diversification, especially during bear markets when investors need diversification benefits most.
Despite increasing stock market comovements, investors can still achieve sizeable diversification gains by overweighting foreign equities which exhibit relatively low correlation with the domestic stock market, conditional on existing frictions. This paper extends the literature by explicitly testing to which extent investors tilt their foreign equities towards low correlated foreign stock markets during the financial crisis. In particular, the empirical analysis focuses on actual investor behavior and investment performance during the financial crisis.
It is crucial to understand that holding uncorrelated equities during stressful uncertain markets is more valuable than holding uncorrelated equities during tranquil markets. Indeed, behavioral studies show that investors have asymmetric utility functions (Levy and Levy, 2009 ). This implies that the incentive to reduce uncertainty is larger when uncertainty is large, especially on the downside. In such a situation investors have larger hedging demands to reduce volatility. Also, from a macroeconomic stability perspective efficient diversification is important, since lower portfolio volatility stabilizes aggregate household wealth. Stable household wealth in turn has positive effects on private consumption, which is important for economic growth. This paper follows the existing literature by explaining foreign portfolio equity holdings with an empirical gravity model (Portes and Rey, 2005; Lane and Milesi-Ferretti, 2008; De Santis and Gérard, 2009; Coeurdacier and Guibaud, 2011 ). An important difference with previous studies is the inclusion of fixed effects for each country pair. The main advantage of this approach is that it is not necessary to explicitly model time invariant variables, such as the effect of the distance between two countries. Moreover, the fixed effects deal with both observed and unobserved time invariant factors. This strongly reduces the possibility of model misspecification bias. Since this paper's main objective is to quantify how equity allocations relate to stock market comovement, including fixed effects is the safest method to single out the impact of the main variable of interest. In fact, the cross sectional determinants as such are not of prime interest to investigate the main research question.
Even though the previously mentioned studies use data from the IMF's Coordinated
Portfolio Investment Survey (CPIS), they arrive at different conclusions regarding the sign on correlation. Differences arise due to different samples, model specifications and empirical methodologies. Moreover, all studies assume that the coefficient on correlation is constant over time. This paper questions the validity of this assumption by comparing foreign equity allocations during a relatively stable pre crisis period (2001) (2002) (2003) (2004) (2005) (2006) (2007) to the financial crisis (2008) (2009) . During the highly volatile financial crisis investors have stronger demands for overexposure to low correlated foreign markets compared to the pre crisis period. More precisely, this paper tests if the coefficient on correlation changes during the financial crisis.
The results show that foreign equity holdings have no relationship with stock market correlations pre-crisis. However, during the crisis there is a significant negative relationship between both variables, in line with the theoretical prediction. This result implies that during the crisis investors have overexposure to equities which comove less with the domestic market, conditional on existing bilateral frictions. Therefore, the actual foreign equity positions help to stabilize household wealth during the financial crisis. These findings are encouraging and suggest that investors diversify their equities in a rational direction. As stated earlier, the insignificant relationship between comovement and foreign equity allocations pre-crisis is not worrying, because the need for diversification is smaller pre-crisis. Results at the individual country level show that the actual international portfolio holdings decrease volatility between 2 and 36 percent compared to a portfolio consisting only of domestic equities.
1 Two general patterns emerge: Investors from countries with smaller home bias have 1) a larger decrease in volatility and 2) a relatively better return performance during the crisis.
These results provide supporting evidence that global diversification helps investors to stabilize their equity portfolios and aggregate equity wealth at the country level. Moreover, the results suggest that policymakers will benefit by reducing the barriers to foreign equity investments and should not impose barriers for their residents and financial institutions, such as pension funds, to hold well diversified global equity portfolios.
The outline of the paper is as follows. Section 2 discusses the related literature. Section 3 presents the empirical methodology and the data. Section 4 presents the results of the gravity model on investor behavior and Section 5 documents investment performance at the individual country level. Finally, Section 6 concludes.
Related literature
There is a long standing consensus among practitioners and academics alike that international asset diversification provides large benefits. In the academic literature Merton (1973) and 1 Chile is the exception with a higher volatility on the international portfolio than the domestic equity index. Solnik (1974) formally show this in the I-CAPM, where the global factor determines systematic risk. The investor cannot diversify away this risk. Merton assumes that the remaining idiosyncratic risk is uncorrelated across countries. Hence, investors can fully eliminate the idiosyncratic risk by holding an internationally diversified portfolio. Similar to the domestic CAPM, every investor holds positions in foreign countries equal to the proportion of the foreign market's share in global equity market capitalization.
As already mentioned in the introduction, the actual benefits of global diversification depend crucially on the correlations between stock markets. Taking two extremes, investing in two perfectly correlated markets provides no risk reduction, whereas a correlation of -1 fully eliminates risk. In the latter case volatility is zero and the payoff perfectly predictable.
There are several empirical studies showing that correlations exhibit a secular increase during last 40 years (among others Longin and Solnik, 1995) . Quinn and Voth (2008) attribute this increase to capital account openness as the most important variable driving global correlations. Free capital flows allow capital to move to where it is most productive, a process which equalizes returns in perfectly integrated capital markets. Research by among others Ang and Chen (2002) shows that comovement among equities is higher on the downside than the upside. Moreover, recent research by Beine et al. (2010) shows that the ongoing globalization process also increases the probability that two markets simultaneously crash.
Hence, diversification is most challenging during a market crash. These developments erode the potential international diversification benefits and investors may seriously question the desirability of holding international equities.
Since the seminal paper of Portes and Rey (2005) Without claiming to be complete, the empirical literature finds a large set of important explanatory variables beyond the simple distance between countries. Aviat and Coeurdacier (2007) and Lane and Milesi-Ferretti (2008) find that bilateral trade increases cross border asset holdings. Daude and Fratzscher (2008) point at the importance of the destination country's institutional quality, i.e. better institutional quality increases asset holdings. Related to this result, Dahlquist et al. (2003) show that investments are larger in countries with better shareholder rights. Desai and Dharmapala (2011) 3 Empirical methodology and data
Estimation method
The gravity model is the workhorse model to empirically estimate bilateral portfolio equity allocations (Portes and Rey, 2005) . There is no consensus on a (structural) theoretical model of international portfolio equity allocations. 3 Therefore, this paper follows the empirical literature by adopting a flexible empirical methodology without ex-ante restrictions derived from theoretical models.
The I-CAPM is the starting point of the empirical model to explain country i residents' foreign equity holdings. It is the international extension of the CAPM and predicts that, in a frictionless world, investors from country i hold equities in country j equal to the relative market capitalization of country j. Define country i as the source country and country j as the destination country. While the I-CAPM also predicts the domestic equity holdings, this paper only considers the investors' foreign equity allocations.
where s ij,t is the share of country j equities in country i residents' equity portfolio and w ij,t is the share of country j's market capitalization as a fraction of total world market capitalization excluding country i. MCAP i,t , MCAP j,t and MCAP world,t are country i's, country j's and global stock market capitalization, respectively.
Investors deviate from the weights in Equation (1) because of two main factors: 1) Factors specific to country j, which make an investment in country j either more or less attractive and 2) Bilateral frictions specific to the i,j country pair. Many bilateral frictions between two countries remain constant over time, such as the distance between countries. The panel dimension of the data set, to be discussed in more detail in the next section, enables the use of fixed effects to capture all observed and unobserved bilateral frictions. Previous studies introduce fixed effects at the source or destination country level (e.g. Lane and Milesi-Ferretti, 2008) , while this paper introduces the fixed effects at the country-pair level and thereby captures both country specific and country pair observed and unobserved effects.
The estimation of the gravity model is slightly different from the standard approach in the literature in another dimension. Similar to De Santis and Gérard (2009), this paper starts from the investor's portfolio decision making and explains the log of the share investors from country i invest in country j. Other studies explain the absolute level of bilateral equity investments (e.g. Lane and Milesi-Ferretti, 2008; Coeurdacier and Guibaud, 2011) . By directly explaining shares this paper connects with the literature on portfolio allocations. Analyzing shares instead of levels circumvents a possible size bias when including large and small countries in a pooled sample. In addition, the log transformation brings the distribution of s ij,t closer to a normal distribution, which better satisfies the assumptions of a least squares fixed effects estimation.
These considerations result in the following gravity model:
where ln(w ij,t ) is the log of the market capitalization weight of country j as a fraction of global market capitalization minus country i, ρ ij,t the correlation between country i's and country j's stock market during year t, z ij,t consists of control variables, either specific to country j or the county pair i,j, μ ij accounts for time invariant frictions, while d t captures time dummies and d t R ij time*region dummies. In particular, the equation includes two time*region dummies:
, where ASIA and LATIN are dummy variables with value one when country j is in Asia or Latin America, respectively, and zero otherwise. The data section provides more details on the variables included in z ij,t .
The coefficients β 1 , β 2 and γ can change during the crisis due to the indicator variable I(c=1), which takes the value 1 during 2008 and 2009 and zero otherwise:
A significant break takes place when one or more coefficients of β 2 ) need to be added to obtain the full crisis coefficient. We estimate (3) with a fixed effect estimator and standard errors clustered at the bilateral pair level. Clustering is necessary to account for cross-sectional dependence and heteroskedasticity.
Data
The International Monetary Funds's Coordinated Portfolio Investment Survey (CPIS) records aggregate bilateral portfolio equity allocations. In particular, it records the amount of portfolio equity (in US$ at market prices) that country i's residents own in country j at the end of December in year t. Even though the full data set contains annual data from 75 source countries and about 240 destination countries during 2001-2009, it suffers from many missing observations. Due to these data limitations this paper considers a restricted sample of 22 source and 42 destination countries. Despite the high attrition this sample accounts for the vast majority of global bilateral equity holdings (over 80%), which makes it representative of overall global equity allocations.
5
The high quality of the CPIS database explains its popularity. Hau and Rey (2009) confirm the representativeness of the aggregate CPIS database with micro data at the firm level.
However, a careful treatment is still necessary. Lane and Milesi-Feretti (2007) point at four important issues. First, the country coverage is incomplete (e.g. no source country data for China and India). Second, there is underreporting for some countries (e.g. for some Latin American countries). Third, some countries classify data as confidential and consequently this data is missing (e.g. Australia and New Zealand do not report asset holding for a large number of countries). Fourth, there is overreporting due to third party holdings, which is particularly present in the data of financial centers, such as the Cayman Islands, Ireland, the Isle of Man and Luxembourg. Basically, funds are invested from an outside country into a financial center, while this financial center in turn channels the investments to other countries.
Hence, the portfolio equity allocations to financial centers does not solely reflect investment in these countries' companies. Therefore, the empirical analysis excludes financial centers both as source and as destination country.
These concerns guide the sample choice. First, for both source and destination country daily stock market index data needs to be available from [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . This paper selects
Datastream country stock market indexes because these are both broad indexes at the country level and constructed using the same methodology across countries. Second, source countries need a minimum of at least US$ 10 billion in foreign equity holdings. Third, exclusion of financial centers as source and destination countries (Ireland and Luxembourg). Finally, most bilateral pairs of Australia and New Zealand are missing because of confidentiality, which results in the exclusion of these countries. Hence, the final sample consists of 22 source and 42 destination countries.
[ of global stock market capitalization.
The third column shows that the source countries hold large volumes of foreign equities.
Column (4) shows that the share of foreign equities in the total equity portfolio is large for many countries and for some European countries even above 50%. 6 Several countries exhibit a strong home bias, e.g. Korea and Japan. In sum, there is quite some heterogeneity in the foreign equity holdings across countries, but all countries have large overexposure to the domestic market. This observed home bias is taken as given throughout the paper.
It is necessary to take a stance on using either local currency returns or US$ returns for calculating stock market correlations. The baseline specifications contain annual bilateral correlations based on daily local currency returns. 7 However, robustness checks show that the results are immaterial to choosing US$ returns for calculating correlations. Most control variables are relatively standard in the literature. However, the calculation of foreign weight and bilateral trade deserves a more detailed exposition. The Appendix provides a full overview of the data sources for all control variables.
Datastream provides stock market capitalization data for its country stock market indexes.
The variable foreign weight ij,t (w ij,t in Equation (3)) captures the weight of a foreign country from the viewpoint of country i. This variable represents the I-CAPM prediction and we expect a coefficient equal to one in a frictionless world.
The "strength" of bilateral trade relationships is captured using an indicator of Frankel Correlation is the main variable of interest. Table 2 shows that correlations differ greatly across country pairs, ranging from -0.23 to 0.97. This indicates that foreign investments can offer large diversification gains. Further note that exchange rate volatility is zero for a large number of country pairs, i.e. for all pairs where both countries are in the euro area.
[ Table 3 about here.] Table 3 displays the bilateral correlation matrix comprising all variables. The correlation between the actual weights and the weights based on the I-CAPM is around 0.55. This suggests that investors track the I-CAPM, at least to some degree. Most correlations between variables are quite low. However, the correlations between gdp per capita, stock market liquidity and foreign weight are relatively large. Table 4 contains the estimation results from several variations of Equation (3). All estimations throughout the paper include country pair fixed effects, time dummies and time*region dummies. However, the tables do not report these for brevity. Column (1) presents the most basic specification, with only foreign weight and correlation included. The coefficient on foreign weight is economically large and statistically significant. When the foreign weight increases by 10% the investor increases his holdings by 9%. Put differently, when the foreign weight of country j increases from 20% to 22% (=10% increase) and the investor currently holds 10%, he will increase his holdings of country j equities to 10.9%. Therefore, conditional on existing frictions, investors follow changes in the relative market value almost one to one.
Empirical results

Baseline results
However, during the full 2001-2009 period investors do not significantly shift their portfolio holdings to less correlated equity markets. There is at this stage no evidence pointing at effective portfolio diversification.
[ Table 4 about here.]
Column (2) allows the coefficients on foreign weight and correlation to change during the financial crisis (2008) (2009) . While the coefficient on foreign weight does not change, the coefficient on correlation decreases significantly during the financial crisis. This implies that during the crisis investors obtain overexposure to foreign equities which have relatively low correlation with the domestic market. It also indicates that foreign portfolio holdings turn out to be effective in reducing portfolio volatility.
The size of the coefficient on correlation is economically important. When the correlation between country i's and j's stock markets increases by 0.1, then country i investors decrease their holdings of country j stocks by 5%. This finding is important, because it suggest rational investment behavior, at least to some degree, for foreign equity allocations. Moreover, the result is in line with behavioral evidence, which shows that investors are more risk averse during bad states of the world, compared to good states of the world (Levy and Levy, 2009 ). Hence, the hedge needs to work during bad states of the world and this is exactly what happens.
Columns (3) and (4) include several control variables. Bilateral trade is not significant pre-crisis nor during the crisis. This result seems surprising at first sight, given the important explanatory power of trade in earlier studies (e.g. Lane and Milesi-Ferretti, 2008) . However, trade relationships are persistent across time, which implies that the fixed effects account for these bilateral trade patterns to a very large extent. The gdp per capita of the destination country has a positive impact on the equity holdings. This coefficient does not change during the crisis and its sign is in line with Coeurdacier and Guibaud (2011) . Ceteris paribus, investors prefer to hold equities in richer foreign countries.
The positive sign on exchange rate volatility indicates that investors shift towards markets with higher exchange rate volatility. This contrasts the common notion that investors prefer less volatile assets, ceteris paribus. Apparently, exchange rate volatility does not deter investors, conditional on the already modeled fixed effects. This is perhaps surprising given the important role Fidora et al. (2007) to shape portfolio holding during the observed sample period. This conclusion would be too strong since most likely the fixed effects fully account for existing openness effects. Column (7) keeps only the significant variables, which does not change the results. Therefore, we regards (7) as the benchmark specification. Table 5 tests for the robustness of the benchmark specification along different dimensions.
Robustness
First, throughout the paper all stock prices are denominated in local currencies, thereby implicitly assuming that investors fully hedge exchange rate risk. However, most likely investors do not fully hedge all exchange rate risk. To assess the importance of the currency denomination column (1) includes correlations based on US$ stock prices for all countries. The results barely change and the currency denomination does not appear to be important. One reason for this is that in general stock market volatility is larger than exchange rate volatility.
[ Table 5 about here.]
The estimation sample is an unbalanced sample, which potentially biases the results. . This implies that this instrument cannot be used here, because the fixed effects directly wipe out the instrument itself. Moreover, the fixed effects deal directly with the unobserved time invariant effect of financial integration on equity holdings and correlations. Therefore, instrumentation to account for the unobserved impact of financial integration on bilateral correlations is not necessary anymore.
However, to investigate the sensitivity of the results to instrumentation, columns (4) and (5) present results of two IV estimations of Equation (3) using two different instrument sets.
Column (4) includes trade openness, capital account openness and stock market liquidity as instruments, while column (5) only uses capital account openness and stock market liquidity as instruments. Specification tests indicate that the instruments in both sets are strong and the first set also passes the overidentification restriction test. 8 The results confirm and even strengthen the significant negative sign on correlation during the financial crisis. Again, the coefficient is not significantly different from zero pre-crisis.
Country heterogeneity
The previous analysis shows the estimates of the gravity model when pooling all 22 source countries into one sample. This section uses specific country characteristics to split the 22 source countries into two subsamples of 11 source countries each. Both subsamples consider the pairs of their respective source countries vis-à-vis all destination countries First, columns (1) and (2) in Table 6 show the estimates for countries with high and low home bias, respectively.
Second, columns (3) and (4) show the coefficients for countries with the largest absolute foreign equity portfolios (in US$) and those with the lowest foreign equity portfolio, respectively.
Both country characteristics are determined on 31 December 2007. Finally, columns (5) and (6) distinguish between European source countries (column (5)) and non-European source countries (column (6)).
[ Table 6 about here.]
Columns (1) and (2) illustrate that the degree of home biasedness matters for foreign equity investments. Ex ante, we expect countries with strongly home biased investors to have a more negative coefficient on correlation, since these countries' investors have larger hedging demands, due to their larger exposure to domestic risk. Define home bias as one minus the ratio of the share of foreign equities in country i's and world portfolios (Ahearne et al., 2004) :
where FA i are country i's foreign equity assets, FL i country i's foreign equity liabilities, MCAP i country i's domestic stock market capitalization and MCAP world global stock market capitalization.
9
The results show a larger coefficient, in absolute terms, on the correlation for large home biased countries during the crisis. For low home biased countries there is still a significantly negative crisis coefficient on correlation albeit smaller in magnitude.
While the estimations in columns (1) and (2) consider relative measures of home bias, source countries also differ in the absolute size of their foreign equity portfolios. Column (3) shows the results for the 11 countries with the largest total foreign equity portfolio and column (4) the 11 lowest.
10 Both country groups have a significantly negative coefficient on correlation during the crisis, but there are differences in magnitude. Countries with a large foreign equity portfolio have a smaller coefficient compared to countries with a small foreign equity portfolio.
Finally, columns (5) and (6) distinguish between European and non-European source countries. Both country groups have a significantly negative coefficients on crisis correlation.
However, the magnitude of the coefficient is much larger for non-European countries. This result relates to the relative home bias of both country groups. Table 2 shows that the percentage of foreign equity is higher for European countries. Hence, the same reasoning applies as in columns (1) and (2). The smaller hedging demands can explain the lower coefficient observed for European countries. In sum, even though countries are heterogeneous along different dimensions, the baseline result of a significantly negative coefficient on correlation during the crisis remains valid when estimating the model for subsamples.
9 Table 7 shows the degree of home bias for each source country. The high home bias group consists of Austria, Canada, Chile, France, Hong Kong, Japan, Korea, Singapore, South Africa, Spain and Switzerland. The low home bias group consists of Belgium, Denmark, Finland, Germany, Italy, the Netherlands, Norway, Portugal, Sweden, the United Kingdom and United States.
10 The countries with the largest foreign portfolios (in absolute size) are Canada, France, Germany, Hong Kong, Japan, the Netherlands, Norway, Sweden, Switzerland, the United Kingdom and United States. Those with the smallest are Austria, Belgium, Chile, Denmark, Finland, Italy, Korea, Portugal, Singapore, South Africa and Spain.
Individual country investment performance
This section zooms in on diversification performance at the country level and conducts the following exercise. Consider the aggregate portfolio equity holdings of a country's residents, including domestic equities, on 31 December 2007. Next, investigate how this portfolio performs relative to a domestic equities only portfolio from 1-1-2008 up to 31-12-2009. The exercise assumes that the portfolio weights remain fixed during the two year period. While this assumption is to some extent restrictive, it does provide useful insights on the relative merits of aggregate international equity diversification across countries.
[ Table 7 about here.] Table 7 reports the degree of home bias as calculated by the aforementioned home bias measure of Ahearne et al. (2004) . The values range between zero and one, where a smaller number indicates that a country has a smaller home bias in equity holdings. Columns (3), (4), (6) and (7) show the return and volatility of both the domestic and actual country portfolio, based on local currency denominated stock prices.
11 Naturally, for some countries' investors the total equity portfolio performs better than the domestic market. However, a key objective of portfolio diversification is to reduce uncertainty, i.e. decreasing the variance of the equity portfolio. Indeed, residents from virtually all countries decrease aggregate portfolio volatility, but there is a large degree of heterogeneity between the achieved reductions. 12 Investors from Hong Kong only decrease their volatility by 2%, whereas investors from the Netherlands decrease it by 36%. Given the global nature of the financial crisis the latter volatility reduction is remarkable.
The theoretically optimal I-CAPM portfolio benchmark has a return of -28.8% (-30.9% in US$) and a volatility of 27.1% (30.8% in US$). The volatility for the Netherlands and Switzerland is around 36% and relatively close to this I-CAPM portfolio. Note however, that 11 The table with US$ denominated stock prices is available upon request. 12 Investors from Chile face a larger volatility on the total portfolio including foreign equities. The main reason for this is that about 80 percent of the Chilean foreign portfolio is invested in US equities. This high concentration in and large volatility of US equities raises total portfolio volatility beyond the very low volatility of the Chilean equity index.
the I-CAPM portfolio is not necessarily the minimum variance portfolio, since the I-CAPM assumes that the common market factor captures all systematic risk and the idiosyncratic risk is uncorrelated across markets. Despite the possible violation of this assumption, the I-CAPM is a useful benchmark to compare the relative country performances with.
[ Figure 1 It is possible to combine the above results and discuss their implications for the well known Sharpe ratio. Since ex post returns are higher and volatility lower in countries with low home biased investors, these investors strictly improve their Sharpe ratio. Unfortunately, a quantification of the Sharpe ratio is not possible, because the Sharpe ratio needs positive expected excess returns to have a useful interpretation. This is certainly not the case with the large stock price deceases during the financial crisis. For example, high volatility improves the Sharpe ratio with negative returns, which would lead to strange and undesirable conclusions.
Conclusion
In conclusion, this paper shows that international equity diversification brings large benefits to investors during the financial crisis, despite increasing stock market comovements. By using the IMF's CPIS data set for 22 source and 42 destination countries during 2001-2009, the results show that investors hold larger positions in relatively less correlated foreign equity markets during the financial crisis. This is especially important for risk averse and loss averse investors because of their larger hedging demands for decreasing portfolio uncertainty during the volatile crisis markets. On the other hand, during the relatively tranquil pre-crisis period investors have no overexposure to relatively uncorrelated assets. This latter result is not necessarily a worrysome, because investor demands to hold uncorrelated assets in a bull market are smaller. Detailed results at the country level indicate that investors from countries with the lowest degree of home bias enjoy the largest benefits during the financial crisis. First, these investors have a relatively better return performance and second, they experience the largest decrease in the volatility of their total equity portfolio. These results suggest that policymakers will benefit by reducing the barriers to foreign equity investments and should not impose barriers for their residents and financial institutions, such as pension funds, to hold well diversified global equity portfolios. It is important to stress, however, that diversification per se should not be an objective. What counts is effective diversification, where investors have overexposure to relatively less correlated equities, not per se during tranquil times, but the equities need to be uncorrelated when market circumstances are very volatile. • Foreign weight (w ij,t ): World portfolio weight measures country j's global stock market capitalization from country i's perspective, with country i excluded in % (calculated as described in Equation (1)). Source: Thomson Datastream.
• Equity returns: Daily local currency and US$ prices for national stock market indexes.
Source: Thomson Datastream.
• Bilateral trade indicators: Annual trade between source county i and destination country j measured in US$. Source: IMF Direction of Trade Statistics. GDP is measured in US$.
Source: World Bank World Development Indicators.
• GDP per capita: Measured in US$. Source: World Bank World Development Indicators.
• Exchange rates: Single country exchange rates vis-à-vis the US$. Source: Global Financial Data.
• Stock market liquidity: Ratio of total traded volume in year t divided by market capitalization per 31 December of year t. Source: World Bank Financial Structure dataset.
• Capital account openness: Chinn and Itô (2008) Note: The descriptive statistics comprehend all bilateral pairs of the included source and destination countries during 2001 -2009 measures the log of the actual weight of country j equities in country i's foreign portfolio, log(foreign weight) measures country j's global stock market capitalization weight from country i's perspective, with country i excluded in % (calculated as described in Equation (1)). Correlation between stock markets i and j is based on local currency index prices. Bilateral trade and bilateral trade 2 are two bilateral trade measures as described in Section 3.2. Log(gdp per capita) is the natural logarithm of country j's gdp per per capita in current US$. Exchange rate volatility is the annual realized volatility of the exchange rate between countries i and j. Share of offshore deposits is the ratio of foreigner's deposits over domestic resident's deposits in country j. Stock market liquidity is the turnover rate of country j's stock market (total trade volume during year t / stock market capitalization of country j). Capital account openness is the KAOPEN measure of Chinn and Itô (2008) . 
log(foreign weight (7) show different variations of Equation (3),
, with variation in the matrix z ij,t and the presence of a crisis coefficient on specific variables. The model is estimated using fixed effects with standard errors clustered at the country pair level. *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. (Table 4 , column (7)) of Equation (3)
Column (1) uses correlations based on US$ stock prices instead of local currency prices. Column (2) restricts the sample to a balanced sample. Column (3) allows the crisis to start in 2007, i.e. I(c = 1) = 1 if t is larger or equal to 2007. Columns (4) and (5) represent IV estimations of the benchmark model using two different sets of instrumental variables. The model is estimated using fixed effects with standard errors clustered at the country pair level. *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. Note: The columns represent the estimation of the benchmark specification (Table 4 , column (5)) of Equation (3), ln(s ij,t ) = β 1 * ln(w ij,t ) + β c 1 * I(c = 1) * ln(w ij,t ) + β 2 * ρ ij,t + β c 2 * I(c = 1) * ρ ij,t + γ * z ij,t + γ c * I(c = 1) * z ij,t + μ ij + d t + d t R ij + ij,t for specific source country subsamples. Column (1) pools the 11 countries with the highest home bias, while column (2) pools those with the lowest degree of home bias. Column (3) pools those 11 source countries with the highest absolute amount of foreign portfolio equities and column (4) the 11 lowest. Column (5) pools all European source countries, while column (6) shows the results when pooling all non-European source countries. The model is estimated using fixed effects with standard errors clustered at the country pair level. *, ** and *** denote significance at the 10%, 5% and 1% level, respectively. Figure 2: The scatter plots show the relation between the degree of home bias (horizontal axis) and the return difference of the actual equity portfolio and a domestic equities only portfolio in percentage points (vertical axis) including all 22 source countries. See also Table 7 .
Relationship Home Bias and Volatility Ratio
